Tort laws aim to deter risky medical practices and increase accountability for harm. This research examines their effects on deterrence of a high-risk obstetric practice in the United States: elective early-term (37-38 weeks gestation) induction of labor. Using birth certificate data from the Natality Detail Files and state-level data from publicly available sources, this study analyzes the effects of tort laws on labor induction with multilevel models (MLM) of 665,491 early-term births nested in states. Results reveal that caps on damages are associated with significantly higher odds of early-term induction and Proportionate Liability (PL) is associated with significantly lower odds compared to Joint and Several Liability (JSL). The findings suggest that clinicians are more likely to engage in practices that defy professional guidelines in tort environments with lower legal burdens. I discuss the implications of the findings for patient safety and the deterrence of high-risk practices.
What's the Rush? Tort Laws and Elective Early-Term Induction of Labor
In American medicine, there is tension between organizational efficiency and quality of care (Hafferty and Light 1995; Szymczak and Bosk 2012) . For example, clinical autonomy, a defining feature of the medical profession, can reinforce obsolete practices that undermine patient safety goals (Abbott 1988; Armstrong 2002; Friedson 1970; Timmermans and Kolker 2004) . However, evidence-based medicine (EBM) places limits on physician autonomy by developing practice guidelines based on well-designed, clinically-relevant scientific research (Sackett 2000; Timmermans and Kolker 2004; Timmermans and Oh 2010) . Many healthcare organizations adopted standardized protocols, practice guidelines, and outcome measures from EBM in the 1990s, when wide variation in clinical practices undermined claims that physicians uniformly offer the highest standard of care (Timmermans and Kolker 2004; Timmermans and Oh 2010) .
Since the 1990s, sociological examinations of EBM have primarily focused on its effects on the medical profession's clinical autonomy, finding that the medical profession maintains control over clinical guidelines but they may reduce individual physicians' clinical autonomy (Mykhalovskiy and Weir 2004; Timmermans and Kolker 2004) . Evidence-based guidelines aim to improve the quality and consistency of clinical decisions, although many physicians do not understand them, disregard them, or adapt them to fit their existing practice patterns (Armstrong 2002; Grilli and Lomas 1994; Grol 2001; Timmermans and Kolker 2004) . This may lead to preventable adverse outcomes and malpractice liability, which is a major source of anxiety among physicians (Leigh et al. 2002) . However, it is unclear how external legal regulations are related to adherence to EBM. Do providers respond to malpractice risk by engaging in more evidence-based practices that improve patient safety? Or does litigation risk inflate the costs of care without measurable impact on the quality of care?
Obstetrics is the specialty that faces the greatest risk of malpractice litigation. The obstetrics field also has a strong institutional bias toward active medical intervention, often in contradiction to scientific evidence (Davis-Floyd 2002; Simonds, Rothman, and Norman 2007) .
Consequently, this study examines the effects of tort laws on deterrence of a high-risk obstetric practice in the United States: elective early-term (37-38 weeks gestation) induction of labor.
Obstetric guidelines recommend against elective induction before 39 weeks because of significant risks of neonatal mortality and morbidity (AHRQ 2009) . Given known risks to patient safety, does liability risk deter elective early-term induction? This research analyzes the effects of state-level tort statutes on early-term induction of labor in mothers without a prior cesarean and without a clear medical need for early delivery. This departs significantly from most studies of medical malpractice, which focus on adverse events that have occurred and determine which ones were preventable and how many received compensation through the tort system James 2013; Leape et al. 1991; Localio et al. 1991; Studdert et al. 2005 ). Alternatively, I analyze the effects of tort laws on a practice that presents known risks of preventable adverse events, but does not produce bad outcomes every time. If fear of liability deters potentially injurious behavior, then reducing the risk of liability might embolden healthcare providers to take risks to patient safety. Combining individual-level data on births from the Natality Detail Files for 1995-2004 with state-level measures, I use multilevel models (MLM) to examine the effects of liability risk on the probability of labor induction in early-term births.
EARLY-TERM INDUCTION
Early-term induction rates have risen dramatically since 1990, far exceeding any increase in medical complications that necessitate early delivery (Murthy et al. 2011; Rayburn and Zhang 2002) . While some deliveries before 39 weeks are medically necessary for maternal or fetal health, many early-term inductions are elective, meaning that labor is artificially stimulated for non-medical reasons. However, the evidence is clear: delivery before 39 weeks gestation poses significant short-and long-term risks to newborns (Clark et al. 2009; Engle and Kominiarek 2008; Spong et al. 2011) . Recognizing this, the American College of Obstetricians and Gynecologists (ACOG) has defined a distinct "early-term" period from 37 weeks, 0 days, to 38 weeks, 6 days gestation, and explicitly recommends against elective early-term delivery because it poses unnecessary iatrogenic risks (risks induced by medical treatment or diagnostic procedures) (ACOG 2013b; Glantz 2005) .
For infants, iatrogenic risks of early induction include a higher likelihood of respiratory distress, transient tachypnea (abnormally rapid breathing), ventilator use, pneumonia, respiratory failure, hypoxemia (an abnormally low concentration of oxygen in the blood), intraventricular hemorrhage (bleeding into the fluid-filled ventricles inside the brain), and hypoglycemia (low blood sugar) (Bates et al. 2010; Morrison, Rennie, and Milton 1995; Spong et al. 2011 ). Earlyterm newborns are more likely to be admitted to a neonatal intensive care unit (NICU) and to have 5-minute Apgar scores below 7. These adverse outcomes are more common in early-term births, regardless of whether medical risks are present before delivery.
For mothers, induction is associated with longer labor, greater risk of uterine hyperstimulation and non-reassuring fetal heart rate patterns, third and fourth degree perineal lacerations, increased blood loss, and pelvic floor injuries (Simpson and Thorman 2005) . Labor induction substantially increases the probability of a cesarean delivery, which is associated with poorer maternal and child health outcomes (Ehrenthal, Jiang, and Strobino 2010; Signore 2010; Vrouenraets et al. 2005) . Some negative infant outcomes from cesarean delivery are related to the lack of transmission of the mother's microbiome to the infant during vaginal birth (Dominguez-Bello et al. 2010; Gregory 2011) .
Given that elective early-term induction of labor violates professional guidelines and carries known risks, why would providers engage in this practice? An important reason for the rise in elective inductions is mutual convenience for the patient and physician (Wing 2000) .
Pregnant women may request induction so that they can schedule their delivery around employment leave and the availability of support from family members, have their preferred physician attend the delivery, reduce their anxiety about knowing when labor will begin, or gain relief from physical discomfort at the end of pregnancy (Simpson 2010; Wing 2000) . At the same time, patients cannot compel care providers to practice medicine in ways that serve their wishes -physicians and hospitals can refuse to offer procedures that are medically inappropriate or dangerous. However, physicians may offer or encourage procedures that pose some risk if they offer quality-of-life advantages. Labor induction gives physicians the ability to schedule deliveries on weekdays, during the day shift, or while on-call (Simpson 2010; Simpson and Thorman 2005; Szymczak and Bosk 2012) . Payment structures encourage elective delivery because care providers often must attend the births of patients for whom they have provided prenatal care in order to receive their full reimbursement (Simpson 2010) . Hospitals also gain efficiency from planning staffing schedules around inductions (Wing 2000) . Thus, there are opposing institutional forces when it comes to elective early-term induction: patient safety and professional guidelines caution against it, but organizational efficiency and scheduling promote it. At the same time, willingness to take the risks associated with inducing labor before 39 weeks may be responsive to the tort environment, which is intended to deter high-risk behavior.
THE LEGAL ENVIRONMENT
Torts are the body of civil law that governs breaches of standards of care that individuals owe to one another as members of society, including duties of care from healthcare providers to their patients. Tort laws are a mechanism for making clinicians and hospitals accountable for unsafe or harmful practices in the American healthcare system, which has little regulation and few resources for assisting citizens with significant disabilities (Lofquist 2002 ). The tort system has three primary objectives: (1) to promote justice and redress violations of important norms,
(2) to deter potentially harmful or injurious activities, and (3) to compensate victims for injuries caused by others' harmful activities (Abel 1987; Manzer 1987) . This research focuses primarily on the second the goal: deterring potentially harmful practices.
While the medical liability system costs an estimated $55.6 billion per year, or 2.4% of all health care spending, there are debates about whether malpractice suits are an effective deterrent against medical negligence (Mello et al. 2010) . Those who view suits as an ineffective deterrent and an undue burden on care providers have lobbied for tort reforms. In the 1980s, insurers and corporations lobbied pro-business legislators to enact legislation that would cap damages and repeal common law protections for tort victims. By 1986, over 39 states had limited awards, and tort reform movements continued through the 1990s. Arguments for tort reform claim that malpractice suits inflate the costs of care and over-deter clinicians, leading to expensive over-treatment. While medical malpractice claims and the amount paid on these claims has been declining since the mid-1990s, reform advocates argue that liability concerns encourage clinicians to engage in defensive medicine, whereby they perform unnecessary tests and procedures in order to reduce the probability of lawsuits (Frakes 2012) . Tort reform advocates also claim that many medical malpractice claims lack evidence of medical error or patient injury, and are thus frivolous (Lyon et al. 2007; Metzler and Meara 2012) . Moreover, the tort system is inefficient for delivering justice, compensating victims, or deterring poor-quality care because most injured victims receive less than they deserve, and almost two dollars is spent in the tort system to deliver every dollar that an injured victim receives (Hyman and Silver 2006) . However, tort reform arguments tend to focus primarily on the costs of the tort system and rarely address deterrence or quality issues. At best, they imply that the availability of legal remedies through the tort system is unnecessary to deter potentially harmful or injurious activities.
In contrast, most socio-legal scholars reject the rhetoric of over-deterrence and oppose tort reforms, especially caps on damage awards (Abel 1987; Hyman and Silver 2006; Mello and Brennan 2002) . Population-based studies like the Harvard Malpractice Study (HMS) have found that approximately 1% of patients experience an injury due to negligence, estimating that between 44,000 and 440,000 people in the United States die from preventable medical errors each year Leape et al. 1991; Localio et al. 1991; Mello and Brennan 2002) .
Less than 1% of these injuries lead to payments, so providers are rarely accountable for substandard care (Abel 1987; Hyman and Silver 2006) . Also, nearly all healthcare providers hold liability insurance that shields them from direct financial loss, and liability premiums are not responsive to individual clinicians' claims experience. Consequently, many scholars argue that the tort system under-deters medical negligence and under-compensates victims of negligent injuries (James 2013) .
What is the effect of tort laws on quality of care and adherence to EBM? Tort reforms that limit the cost of negligence could reduce caution on the part of providers, diminishing the deterrent effect of the tort system and reducing motivations to provide high quality care (Mello and Brennan 2002) . For example, caps on damages reduce providers' legal risk by decreasing the cost of malpractice judgments associated with adverse medical events. Caps also apply regardless of whether clinicians and hospitals make any effort to improve care, so they do nothing to discourage risky medical practices (Avraham 2007; Currie and MacLeod 2008) . Two types of caps on damages have become common since the 1980s: caps on punitive and noneconomic damage awards (Manzer 1987) . Courts award non-economic damages to compensate for harms like permanent disability, disfigurement, blindness, loss of limb, paralysis, trauma, or physical pain and suffering. Non-economic damages are also called "compensatory" damages because they aim to compensate for the loss of quality-of-life for an individual and/or their family. These awards are often the only compensation that plaintiffs receive for the injury itself, in contrast to economic damages, which reimburse injured patients for out-of-pocket costs associated with medical bills, legal fees, or lost wages. In comparison, punitive damages are retributive rather than compensatory: these damages are intended to deter the defendant and others from engaging in similar conduct. Courts award punitive damages in only in 2% of civil cases that go to trial. The standard for punitive damages is higher than the standard for noneconomic damages because it requires that the clinician knowingly engaged in harmful action, but punitive and compensatory awards are strongly correlated (Eisenberg and Wells 2006) .
Another important law is the Joint and Several Liability (JSL) rule, which is also called the "deep pockets rule" (MacCoun 1996; Vidmar 1997) . JSL states that if two or more persons are liable in a case, they may be jointly and severally liable: claimants can pursue an obligation against any party that shares responsibility for a harm, even if that party is relatively blameless.
Plaintiffs can then recover all of the damages from any defendant named in the suit, and the defendant with the most ability to pay (the "deepest pockets") can be liable for the full award if other defendants are unable to pay. JSL protects victims of negligence by ensuring that they receive compensation from some party involved in their injury, but it also means that large organizations make the majority of the payments to plaintiffs because of their ability to pay rather than their degree of responsibility. Many U.S. states have replaced JSL with Proportionate Liability (PL), whereby each co-defendant is liable in proportion to their direct responsibility.
The available research on JSL reform suggests that a change from JSL to PL reduces malpractice suits and payments (Avraham 2007; Lee, Browne, and Schmit 1994) . However, PL also makes care providers liable to the extent that they are responsible for harm and could increase their accountability, leading to more evidence-based practices. Some existing research has found that PL improves overall quality of care (Currie and MacLeod 2008) .
Another important aspect of the legal environment surrounding maternity care is proximity to obstetric malpractice suits (Dranove and Watanabe 2009) . Many physicians follow court rulings in malpractice cases and obstetric departments routinely discuss medical negligence rulings as well as adverse events and medical errors (Asher et al. 2013 ). Rates of malpractice suits and damage awards fluctuate, and more malpractice activity should increase awareness of legal risks and encourage more cautious practices. Very high payments in obstetric lawsuits should similarly increase the salience of legal risks. The impact of malpractice litigation may be cumulative, although recent activity appears to have a stronger effect than more distant events (Dranove and Watanabe 2009 ).
In the United States, tort law has traditionally been a matter of state rather than federal law and tort statutes have evolved differently across states. Some states, including Texas, Georgia, and California, require the losing party to pay the court costs of the opposing party.
Texas has implemented particularly aggressive tort reforms, creating $600 million in savings for insurance companies during the 1990s. California, Indiana, and Michigan have very low caps on non-economic damages (maximum of $250,000), although Michigan raises the cap for plaintiffs who are hemiplegic, paraplegic, or quadriplegic due to physician negligence. Five states have a single "Umbrella Limit" on total damages, ranging from $250,000 (Indiana) to $2,500,000 (Nebraska). Other states have implemented legislative changes to tort laws, only to have them later overturned by appellate courts as violating the state constitution. (For example, the Illinois legislature enacted caps on non-economic damages, but the state appellate court struck them down in Best v. Taylor Machine Works (1997) because a $500,000 cap on damages invaded the power of the judiciary and made an arbitrary distinction between plaintiffs who sustained varying degrees of damages.) Because tort laws vary across states, examining induction in earlyterm births nested in states should illuminate the deterrent effect of tort laws.
HYPOTHESES
If fears about malpractice liability deter high-risk medical practices, then caps on damages that reduce liability risk should be associated with more early-term induction:
H1:
The odds of induction in early-term births will be higher in states with caps on damages than in states without caps.
Moreover, because punitive damages are less common than non-economic damages, caps on punitive damages will have smaller effects on legal risk. Caps on non-economic damages should also reduce legal risk in proportion to the size of the cap, with caps set at lower amounts having the weakest deterrent effect against risky medical practices. This leads to the following specific hypothesis:
H1A: The more that caps on damages reduce malpractice liability, the higher the odds of induction in early-term births.
The implications of reforming JSL are more complicated. On one hand, PL may reduce the number of lawsuits, which suggests the following hypothesis:
H2A: The odds of induction in early-term births will be higher in states with PL than in states with JSL.
However, PL can also make providers more accountable for the consequences of their actions, thus encouraging caution and adherence to evidence-based guidelines. This leads to the alternative hypothesis:
H2B: The odds of induction in early-term births will be lower in states with PL than in states with JSL.
Finally, proximity to legal activity should be associated with more cautious practices. Thus, I hypothesize that:
H3A: The odds of induction in early-term births will decline as the rate of obstetric malpractice lawsuits increases.
H3B: The odds of induction in early-term births will decline as the average payment in recent obstetric malpractice lawsuits increases.
I test these hypotheses using multilevel logistic models (MLM) of induction in early-term births nested in states from 1995-2004.
DATA AND METHODS
To examine the effects of the legal environment on early-term induction without clear medical indications, I collected state-level measures from publicly available sources and combined them with 10 consecutive years of individual-level birth data from the Natality Detail
Files (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) . These years represent a period when the incidence of early-term induction was increasing and evidence that elective delivery before 39 weeks posed safety risks was mounting. The Natality Detail Files contain data on all recorded births in the United States (averaging slightly less than 4 million births per year is an independent risk factor for complications and cesarean delivery, and excessive weight gain is most common among women who are overweight or obese before pregnancy (Getahun et al. 2007; Rosenberg et al. 2003 Statistical Model I constructed multilevel logit models to analyze the effects of the tort environment on the odds of labor induction in births between 37 weeks, 0 days and 38 weeks, 6 days gestation.
Multilevel modeling (MLM) provides unbiased estimates of state-level effects by accounting for the non-random nature of state-level error terms (Raudenbush and Bryk 2002) . Like a fixed effects model, MLM uses clustered data and is designed to handle heterogeneity across contexts.
Fixed effects models control for differences across states, while MLM analyzes both levels (individuals and states) to account for the effects of state context (Allison 2009; Ene et al. 2015; Raudenbusch and Byrk 2002) . As a robustness check, I ran logistic regression models with fixed effects for states and the results were essentially the same (results available from the author). vary across states, the best fitting model is an intercept-only model that treats the direction and magnitude of the fixed effects as similar across states. I used the PROC GLIMMIX procedure in SAS to estimate multilevel logit models with true maximum likelihood estimates (not approximations) (Ene et al. 2015) . [ Table 1 about here] [ Table 2 about here] Table 3 compares descriptive statistics for spontaneous (82%) and induced (18%) earlyterm births. The mothers in the sample averaged 27 years old and 12.8 years of education. Twothirds (66%) were married when they gave birth. In terms of race-ethnicity, 21% identified as Hispanic, 77% were non-Hispanic white, 16% were non-Hispanic Black, 5% were Asian, and 1% were Native American. On average, mothers were having their second births and the APNCU score was 3.1, which represents adequate care. Mothers with early deliveries gained an average of 29.9 pounds during their pregnancies, 0.8% had previously given birth to an infant weighing more than 4kg, 3% had diabetes, and 0.9% had hypertension. Table 3 reveals significant differences between mothers with spontaneous and induced early-term labor. As expected, inductions were more common in women that gained more than 45 pounds, had a previous large infant, or had diabetes or hypertension. Controlling for these risks in the models isolates the effects of non-medical variables like maternal demographic characteristics, statelevel characteristics, and tort laws.
RESULTS

Descriptive Statistics
[ Table 3 about here] Explanatory Models Table 4 presents three multilevel logit models of births nested in states. One expects some state-level variation in practices like early-term induction because many statistical reporting practices, public health policies, insurance plans, and liability insurance premiums vary at the state level. The intraclass coefficient (ICC), which measures the proportion of variance that is between states, is 0.0275, suggesting that 2.75% of the variance in the odds of induction occurs between states (Raudenbush and Byrk 2002) . This ICC suggests that individual characteristics are the primary source of variation in early-term induction.
[ vary across models and bias the predicted probabilities based on logit coefficients, although the individual-level variables are fixed across the three models (Allison 1999; Mood 2010) . To guard against problems with unobserved heterogeneity when adding tort variables to Model 3, I also ran linear probability models as a robustness check and compared the coefficients across models, finding that the statistical significance and direction of the coefficients did not change from Model 1 to Model 2 or from Model 2 to Model 3 (Mood 2010). In Model 2, the odds of earlyterm induction are lower in states with higher per capita income and/or with a larger percent of the population insured by Medicaid, and higher in states with more of the population enrolled in HMOs. A higher ratio of hospital beds per 1,000 population is associated with lower odds of early-term induction, possibly due to reduced scheduling pressures and greater organizational capacity to manage the flow of patients when there are more beds.
Model 3 adds the effects of the state-level tort environment and tort laws have significant and substantial effects. A LR test and a comparison of the AIC/BIC for Models 2 and 3 reveals that Model 3 significantly improves upon Model 2 (p<0.0001). As predicted in H1, caps on damages are associated with higher odds of early-term induction. Caps on punitive damages alone increase the odds of induced rather than spontaneous labor by 15% over no caps, while caps on non-economic damages of over $500,000, $250,001-$500,000, and $250,000 or less are associated with 34%, 30%, and 39% higher odds respectively compared to no caps. This provides support for H1A, suggesting that practitioners are more willing to induce early labor for marginal medical reasons when state laws limit their legal risk. In terms of JSL reform, PL is associated with 22% lower odds of induction of early-term labor compared to JSL. Thus, rather than reducing the deterrent effect of the tort system by suppressing malpractice lawsuits (H2A), PL appears to encourage clinicians to practice more evidence-based medicine (supporting H2B).
State-level obstetric malpractice activity has no noteworthy effects, failing to support hypotheses H3A and H3B: the effect of suits per 100,000 births is statistically significant and negative but so small as to be negligible, while the effect of average payments is not statistically significant. It could be that the state level is too large to capture the effects of proximity to lawsuits. Also, obstetric lawsuits rarely involve issues surrounding the harms caused by induction and none of the allegations in the NPDB were clearly related to induction of labor, so litigation may have little direct effect on induction practices. 2
DISCUSSION
This research aimed to assess the deterrent effect of the tort system on adherence to EBM in American maternity care. I used multilevel logistic models to examine the effects of individual-and state-level variables on early-term labor induction without strong medical indications within a specific range of years (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) . Since ACOG guidelines on elective deliveries before 39 weeks have become stricter since 2009 and more hospitals have implemented strict policies on early induction, one expects the effects of tort laws might be similar but weaker after this period.
There are at least two important findings. First, it is clear that individual-level characteristics influence the odds of induction more than state-level factors. The effects of medical characteristics are unsurprising: diabetes, hypertension, high maternal weight gain, and having a previous large infant are all associated with higher odds of induction. However, the odds are also higher for non-Hispanic white women, married women, and women with more education, which are all unrelated to a medical need for early delivery. These are also all markers of privilege in American society, which could support a patient-driven explanation for early-term inductions: non-Hispanic white, educated, and married women may be more likely to ask their care providers to induce labor early and to have their care providers honor their requests than racial-ethnic minorities, unmarried, and less educated women (Kreps 2006; Lazarus 1994; Perloff et al. 2006; Roth and Henley 2012) . It is thus possible that maternal request for earlyterm induction could be driving this trend. However, care providers have no duty to offer medically unnecessary or dangerous procedures, and are vulnerable to disciplinary or legal action if they do not follow the professional Standard of Care (SOC). Consequently, patient preferences can only encourage providers to induce labor early when providers are willing to disregard clinical guidelines.
Secondly, tort laws have clear and significant effects after controlling for state-level fixed effects, socioeconomic indicators, and health insurance environments. The results reveal that early-term induction with weak medical indications is more likely to occur in states with caps on damages that reduce clinicians' tort liability (supporting H1). The fact that these effects are significant and substantial even when controlling for the fixed characteristics of states is quite remarkable. In states where tort laws did not change over time, these effects represent the between-state differences between those states that had caps on damages during the entire period of study and those states that had no caps during the whole period. In states that enacted or repealed tort reforms in the 1995-2004 period, these effects represent the odds of risky practices before and after changes in tort laws. States with changes in their laws appear to contribute somewhat more to the effects, suggesting that the implementation of caps has a strong impact on the medical culture within a given state. 3 The significant effects of caps on damages after controlling for state fixed effects clearly suggest that these caps have an impact on the medical culture within a given state, increasing providers' willingness to engage in risky medical practices.
When it comes to reforming JSL, the results of this analysis suggest that PL encourages more evidence-based practices, which should reduce the number of suits by decreasing the incidence of preventable adverse events (supporting H2B) (Currie and MacLeod 2008; Lee et al. 1994 ). Compared to JSL, PL appears to discourage early-term induction of labor and thus strengthens the deterrent effect of the tort system. Care providers in states with PL may be more cautious because they are liable in proportion to their responsibility for adverse events that occur.
However, obstetric malpractice legal activity does not appear to influence the odds of early-term induction, failing to support H3A and H3b. This may be unsurprising, since none of the obstetric malpractice allegations in the NPDB are clearly connected to induction. As a result, maternity care providers may not connect lawsuits directly to their induction practices.
Revisiting theories of deterrence, the results indicate that the tort system plays an important role in deterring medical practices that carry known risks to patient safety. Previous research has argued that the deterrent effect of medical malpractice liability is weak because most victims of negligent injuries do not pursue legal action or cannot obtain legal representation (Mello and Brennan 2002) . However, previous research has focused on the frequency of adverse events that have already occurred, finding alarmingly high rates of negligent error and injury and severe under-compensation of victims Leape et al. 1991; Localio et al. 1991; Mello et al. 2010) . Accordingly, analysts' assessments of the efficacy of the tort system for redressing medical errors and compensating victims have found it inadequate because very few negligent medical errors lead to claims and even fewer lead to payments. In contrast, I have analyzed the effects of the tort system on practices that increase the likelihood of negligent injury but do not cause injury in every instance. In this respect, the tort system appears to be an effective deterrent and the findings contribute to the body of evidence against legislation that caps damage awards. Since risky practices like early-term induction of labor do not cause harm in every case, external mechanisms like legal regulation may be necessary to tip the balance in favor of EBM.
Limitations and Future Research
There are some limitations to the data that present opportunities for future research to build on this study. First, while public health and medical research makes extensive use of the Natality Detail files, there are problems with data quality because hospitals must collect the data, submit it to state vital records offices, and then the Natality Branch creates a national data set.
Data quality thus depends on the training of the hospital staff completing the birth certificate, which is left largely to the states. There is no national standard with follow-up or oversight, leading to inconsistent quality. Lean budgets have also produced lower standards for the timeliness and quality of data since the late 1990s (CDC 2006; Martin et al. 2013) . Previous research has found that birth certificates are imperfectly correlated with medical record data, where medical records represent the "gold standard" (DiGiuseppe et al. 2002) . Agreement between birth certificates and medical records is "almost perfect" for measures of delivery type, prior obstetrical history, and infant Apgar score. Agreement with medical records is also "substantial" (k = 0.726) for several variables including gestational age and prenatal care, but is only moderate for most maternal risk factors and co-morbidities and for several complications of pregnancy, which could lead to misestimates of clinical effects (DiGiuseppe et al. 2002). 4 Another data limitation is a substantial amount of missing data for variables related to prenatal care and maternal risk factors. Hospitals have a major influence over labor and delivery protocols, and hospitals that provide low-quality birth certificate data are likely to be low-quality in other dimensions. Consequently, I used multiple regression methods to impute missing data for individual-level control variables rather than delete cases with missing values in ways that would select for better-than-average hospitals.
While vital statistics are imperfect, they are the best available population-level indicators for how the legal environment influences patterns of labor induction. Future research might use hospital-level data to further examine effects on elective early-term induction while accounting for variation by physician or by hospital. Hospital-level data might also contain information about insurance, which can influence providers' motivations to induce labor early and may contribute to racial-ethnic, education, and marital status effects (Shi 2001) . Given the lack of significant effects of litigation, future studies might also obtain finer measures of lawsuit activity at the hospital-, municipal-, or county-level. Greater temporal specificity around lawsuit filings and settlements would be useful for further exploring the effects of the litigation environment on clinicians' behavior.
CONCLUSION
Despite these limitations, this study provides compelling evidence that tort statutes deter obstetric practices that violate professional recommendations. While 37-38 weeks gestation is technically considered "term," there are well-known risks of neonatal and maternal complications due to early-term delivery. The findings suggest that states that reform their tort statutes to reduce the legal burden on healthcare providers inadvertently encourage high-risk practices in obstetrics, the highest risk specialty in American medicine. Caps on damages undermine the tort system's ability to protect patients from avoidable injury by reducing the pressure on healthcare providers to improve the quality of care (Hyman and Silver 2006) . In contrast, tort reforms in the form of PL make clinicians accountable to the extent that they are responsible for injury and encourage improvements in quality (Currie and MacLeod 2008) . Thus, this type of reform fits with the deterrence goals of the tort system and is likely to decrease the incidence of medical malpractice (Manzer 1987) .
EBM developed to encourage physicians to follow clinical guidelines that are proven to advance patient safety over organizational efficiency (Armstrong 2002; Szymczak and Bosk 2012; Timmermans and Kolker 2004) . However, existing sociological analyses of EBM have primarily concerned themselves with questions of who controls the guidelines and how they influence physicians' individual and collective clinical autonomy (Armstrong 2002; Mykhalovskiy and Weir 2004; Timmermans and Kolker 2004; Timmermans and Oh 2010) .
Alternatively, this study focuses on how adherence to EBM varies according to external regulation through the tort system, which aims to enforce professional standards, deter unethical behavior, and compensate victims for their injuries. Similarly, a small number of cases with diabetes, hypertension, or a previous infant >4000g may be incorrectly coded as not having these conditions. However, the incidence of each of these exclusion conditions ranges from 0.2-2% in both medical records and birth certificates, and the percentage with diabetes or hypertension is 1-4%, so the effects of false negatives on the models are likely to be small. DiGiuseppe et al. (2002) examined data from only one state and thus cannot illuminate the probability of state-level variation in reliability. They also did not examine the reliability of the induction measure, which is the dependent variable in this analysis. 
NOTES
